1. Introduction Lime has long been considered to be an attractive refrac tory for application in metallurgical and ceramics industries because of the global abundance of limestone, as well as its advantages of high melting temperature, low vapor pres sure, and thermodynamic stability in the presence of carbon.1)-3) However, the application of CaO as a refractory is inhibited due to the drawback that it is easily slaked when exposed to water vapor. As a principle subject in the appli cation of CaO as a refractory, the prevention of slaking has been studied since the 1940s. In the manufacture of super pure steel, CaO refractory shows advantages of dephospho rization and desulfuration in secondary steelmaking, which led to studies on improvement of slaking resistance in recent years.4)-6) Fig. 9 . Effect of ZrO2 content on improvement of slaking resis tance. It is known that all of MgO, FeO, TiO2 and ZrO2 can form solid solutions with CaO.9),22)-24) Since the radii of Mg2+ Fe2+ and Ti4+ cations are smaller than that of Zr4+ cation, Ca2+ cation is more easily substituted by Mg2+, Fe2+ and Ti4+ cations.25) With the shrinkage of the lattice that oc curred when MgO, FeO and TiO2 formed a solid solution with CaO, the electrostatic force among the ions in CaO lat tice increased and thus the substitution of Ca2+ cation by Zr4+ cation became difficult. Since there was no change in lattice constant and the dispersion of zirconium was not uniform (as shown in Fig. 8 
